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Abstract (Basic) : JP 2002265508 A 

NOVELTY - Method of producing polymers having mercapto groups 

at 

the polymer chain ends comprises radical -polymerizing unsaturated 
monomers in the presence of a compound (I) or (II) having a 
thiocarbonyl-thio structure, and treating the resulting polymer 
with a 

hindered amine compound. 

DETAILED DESCRIPTION - Method of producing polymers having 

mercapto 

groups at the polymer chain ends comprises radical -polymerizing 
unsaturated monomers in the presence of a compound of formula (I) 

or 

(II) having a thiocarbonyl-thio structure, and treating the 
resulting 

polymer with a hindered amine compound. 

Rl, R2=organic group which can contain nitrogen, oxygen, 

sulfur, 

halogen, silicon, phosphorus or metal atoms; 

Zl=hydrogen, halogen or organic group which can contain 
nitrogen, 

oxygen, sulfur, halogen, silicon, phosphorus or metal atoms; 
p=l or more; 

Z2=sulfur, oxygen or nitrogen atom or organic group which can 
contain nitrogen, oxygen, sulfur, halogen, silicon, phosphorus or 
metal 

atoms ; 

m=2 or more. 

USE - Producing polymers having mercapto end groups. The 

polymers 

are used as an intermediate for grafted or blocked polymers. 

ADVANTAGE - Mercapto groups are incorporated with higher 
efficiency. 

pp; 19 DwgNo 0/0 
Technology Focus : 

TECHNOLOGY FOCUS - ORGANIC CHEMISTRY - Preferred Reactants: The 



unsaturated monomers are styrene, alpha-methylstyrene, butadiene, 
isoprene, chloroprene, ethylene, propylene, vinyl chloride, vinyl 
fluoride, vinyl bromide, vinylidene chloride, (meth) acrylic acid, 
(meth) acrylate, (meth) acrylamide, (meth) acrylonitrile, vinyl 
acetate, 

vinyl butanoate, vinyl benzoate, maleic anhydride, maleimide 
compounds , 

N-vinyl pyrrolidone, N-vinyl carbazole, fumarate, 1, 6-heptadiene or 
diallylammonium salt. The hindered amine compounds are hindered 
amine 

light stabilizers. 
Title Terms: PRODUCE; POLYMER; MERCAPTO ; GROUP; CHAIN; END; USEFUL; 
INTERMEDIATE; GRAFT; BLOCK; POLYMER; THIO; CARBONYL; THIO; HINDERED; 
AMINE; COMPOUND 
Derwent Class: A18; E19 

International Patent Class (Main) : C08F-002/38 
International Patent Class (Additional) : C08F-008/34 
File Segment: CPI 

Manual Codes (CPI/A-N) : A10-E; E05-E; E05-G; E10-A11A2; E10-A11B2; 

E10-A12A2; E10-A25B2; E10-G01 
Chemical Fragment Codes (M3) : 

*01* G010 G019 G100 J2 J231 J290 J9 M280 M311 M321 M342 M373 M391 
M414 

M510 M520 M532 M540 M730 M782 M904 M905 Q130 RA6A9E-K RA6A9E-Q 
RA6A9E-M 

*02* G010 G019 G100 J2 J231 J290 J9 M280 M312 M321 M331 M340 M342 
M373 

M391 M414 M510 M520 M532 M540 M730 M782 M904 M905 Q130 RA6SPX-K 
RA6SPX-Q RA6SPX-M 
*03* G010 G019 G100 J2 J231 J290 J9 M280 M313 M321 M331 M340 M342 
M373 

M391 M414 M510 M520 M532 M540 M730 M782 M904 M905 Q130 RA6SQ1-K 
RA6SQ1-Q RA6SQ1-M 

*04* G010 G100 JO J011 J2 J231 J271 J290 J9 KO L6 L650 M210 M211 M262 
M281 M312 M321 M331 M340 M342 M383 M391 M414 M510 M520 M531 M540 
M730 M782 M904 M905 Q130 RA8N6S-K RA8N6S-Q RA8N6S-M 

*05* G010 G013 G100 H5 H541 H8 J2 J231 J290 J9 M210 M211 M272 M281 
M312 

M321 M331 M340 M342 M373 M391 M414 M510 M520 M532 M540 M730 M782 
M904 M905 Q130 RA8N6T-K RA8N6T-Q RA8N6T-M 
*06* G010 G100 J2 J271 J290 J9 M210 M211 M261 M281 M311 M321 M342 
M373 

M391 M414 M510 M520 M531 M540 M730 M782 M904 M905 Q130 RA8N6U-K 
RA8N6U-Q RA8N6U-M 

*07* JO J011 J2 J272 J290 J9 M210 M211 M212 M261 M272 M281 M311 M321 
M342 

M349 M381 M391 M416 M620 M730 M782 M904 M905 Q130 RA8N6V-K 
RA8N6V-Q 

RA8N6V-M 

*08* G010 G100 JO J011 J2 J231 J271 J290 J9 M210 M212 M272 M281 M313 
M321 

M331 M340 M342 M349 M381 M391 M414 M510 M520 M531 M540 M730 M782 
M904 M905 Q130 RA8N6W-K RA8N6W-Q RA8N6W-M 
*09* G010 G100 J2 J231 J290 J9 KO LI L145 M280 M313 M321 M331 M340 
M342 

M349 M381 M391 M414 M510 M520 M531 M540 M730 M782 M904 M905 Q130 
RA8N6X-K RA8N6X-Q RA8N6X-M 



*10* G010 GlOO J2 J231 J290 J9 M210 M214 M233 M271 M281 M320 M414 
M510 

M520 M531 M540 M730 M782 M904 M905 Q130 RA8N6Y-K RA8N6Y-Q 
RA8N6Y-M 

*11* GOIO GlOO J2 J231 J290 J9 M220 M222 M233 M271 M281 M320 M414 
M510 

M520 M531 M540 M730 M782 M904 M905 Q130 RA8N6Z-K RA8N6Z-Q 
RA8N6Z-M 

*12* GOIO G013 GlOO H6 H602 H641 J2 J231 J290 J9 M280 M312 M321 M331 
M340 

M342 M373 M391 M414 M510 M520 M532 M540 M730 M782 M904 M905 Q130 
RA8N70-K RA8N70-Q RA8N70-M 
*13* GOIO GlOO JO JOll Jl J171 J2 J231 J290 J9 KO LI L145 M280 M314 
M321 

M331 M343 M349 M381 M391 M414 M510 M520 M531 M540 M730 M782 M904 
M905 Q130 RA8N71-K RA8N71-Q RA8N71-M 
*14* GOIO G013 GlOO H6 H602 H641 J2 J231 J290 J9 M280 M313 M321 M331 
M340 

M342 M373 M391 M414 M510 M520 M532 M540 M730 M782 M904 M905 Q130 

RA8N72-K RA8N72-Q RA8N72-M 
*15* B515 B701 B712 B720 B741 B791 B815 B831 GOIO GlOO M210 M212 M272 

M282 M311 M321 M342 M373 M391 M411 M510 M520 M531 M540 M730 M782 

M904 M905 Q130 RA8N73-K RA8N73-Q RA8N73-M 
*16* GOIO GlOO JO JOll Jl J171 J2 J231 J290 J9 M280 M311 M321 M342 
M349 

M381 M391 M414 M510 M520 M531 M540 M730 M782 M904 M905 Q130 
RA8N74-K 

RA8N74-Q RA8N74-M 

*17* FOll F421 GOIO GlOO H2 H211 KO L4 L440 M280 M311 M321 M342 M373 
M391 

M413 M510 M521 M531 M540 M730 M782 M904 M905 Q130 RAOGGL-K 
RAOGGL-Q 

RAOGGL-M 

*18* FOll F421 H2 H211 KO LI L145 L4 L440 M280 M313 M321 M331 M340 
M342 

M349 M381 M391 M413 M510 M521 M530 M540 M730 M782 M904 M905 Q130 
RAOGGO-K RAOGGO-Q RAOGGO-M 
*19* FOll F421 H2 H211 KO LI L145 L4 L440 M280 M314 M321 M331 M340 
M342 

M349 M381 M391 M413 M510 M521 M530 M540 M730 M782 M904 M905 Q130 
RAOGGP-K RAOGGP-Q RAOGGP-M 
*20* FOll F521 GOIO GlOO H2 H211 KO L4 L440 M280 M313 M321 M331 M340 
M342 

M373 M391 M413 M510 M521 M531 M540 M730 M782 M904 M905 Q130 
RA8N75-K 

RA8N75-Q RA8N75-M 
*21* GOIO GlOO KO L4 L440 M210 M212 M273 M282 M311 M321 M342 M373 
M391 

M414 M510 M520 M531 M540 M730 M782 M904 M905 Q130 RAOGGR-K 
RAOGGR-Q 

RAOGGR-M 

*22* KO LI L145 L4 L440 M210 M211 M273 M282 M313 M321 M331 M340 M342 
M349 

M381 M391 M416 M620 M730 M782 M904 M905 Q130 RAOGGS-K RAOGGS-Q 
RAOGGS-M 

*23* GOIO GlOO KO LI L145 L4 L440 M210 M211 M273 M281 M313 M321 M331 
M340 



M342 M349 M381 M391 M414 M510 M520 M531 M540 M730 M782 M904 M905 
Q130 RA8N76-K RA8N76-Q RA8N76-M 
*24* F011 F012 F423 G01O GlOO H2 H211 J5 J521 KO L4 L440 L9 L941 M280 
M311 M321 M342 M373 M391 M413 M510 M521 M531 M540 M730 M782 M904 
M905 Q130 RAOGGM-K RAOGGM-Q RAOGGM-M 
*25* FOll F012 F423 H2 H211 J5 J521 KO LI L145 L4 L440 L9 L941 M280 
M311 

M321 M342 M349 M381 M391 M413 M510 M521 M530 M540 M730 M782 M904 
M905 Q130 RAOGGT-K RAOGGT-Q RAOGGT-M 
*26* JO JOll J2 J271 KO L4 L440 M210 M212 M272 M273 M281 M282 M313 
M321 

M331 M340 M342 M349 M381 M391 M416 M620 M730 M782 M904 M905 Q130 
RAOGGU-K RAOGGU-Q RAOGGU-M 

*27* COOO FOIO F020 F021 J221 J222 J271 J272 J290 L471 L499 L511 L599 
L650 M210 M211 M212 M213 M214 M215 M216 M220 M221 M222 M223 M224 
M225 M226 M231 M232 M233 M261 M280 M281 M282 M311 M312 M313 M314 
M315 M316 M320 M321 M331 M332 M333 M340 M342 M383 M391 M413 M416 
M510 M521 M530 M540 M620 M730 M782 M904 M905 Q130 0077-94201-K 
0077-94201-Q 0077-94201-M 

*28* FOIO F019 F020 F021 F029 G030 G039 G050 G553 G563 KO L4 L410 
L440 

L471 L499 M210 M211 M212 M213 M214 M215 M216 M220 M221 M222 M223 
M224 M225 M226 M231 M232 M233 M271 M280 M281 M282 M283 M320 M413 
M415 M416 M510 M520 M521 M522 M523 M530 M540 M541 M542 M543 M620 
M730 M782 M904 M905 Q130 0077-94202-K 0077-94202-Q 0077 -94202 -M 
Polymer Indexing (PS) : 
<01> 

*001* 018; G0260-R G0022 D01 D12 D10 D26 D51 D53; R00708 G0102 G0022 
D01 

D02 D12 D10 D19 D18 D31 D51 D53 D58 D76 D88; R00673 G0102 G0022 



D01 
D01 
D10 
D58 
D5 8 

R00339 

D01 
G0022 

R00459 
R00817 
G0475 
G0022 



D02 D12 D10 D19 D18 D31 D51 D53 D58 D76 D89; R00806 G0828 G0817 

D02 D12 D10 D51 D54 D56 D58 D84 ; R00429 G0828 G0817 D01 D02 D12 

D51 D54 D56 D58 D85; R01079 G0828 G0817 D01 D12 D10 D51 D54 D56 

D69 D84 CI 7A; R00326 G0044 G0033 G0022 D01 D02 D12 D10 D51 D53 

D82; R00964 G0044 G0033 G0022 D01 D02 D12 D10 D51 D53 D58 D83; 
R00338 G0544 G0022 D01 D12 D10 D51 D53 D58 D69 D82 CI 7A; 

G0544 G0022 D01 D12 D10 D51 D53 D58 D69 D82 F- 7A; R01404 G0544 
G0022 D01 D12 D10 D51 D53 D58 D69 D82 Br 7A; R00360 G0555 G0022 

D12 D10 D51 D53 D58 D69 D82 CI 7A; R00446 G0282 G0271 G0260 

D01 D12 D10 D26 D51 D53 D58 D60 D83 F36 F35; R00460 G0306 G0271 
G0260 G0022 D01 D12 D10 D26 D51 D53 D58 D60 D84 F36 F35; R00444 
G0453 G0260 G0022 D01 D12 D10 D26 D51 D53 D58 D83 F70 F93 ; 

G0453 G0260 G0022 D01 D12 D10 D26 D51 D53 D58 D84 F70 F93; 

G0475 G0260 G0022 D01 D12 D10 D26 D51 D53 D58 D83 F12 ; R01078 

G0260 G0022 D01 D12 D10 D26 D51 D53 D58 D84 F12 ; R00835 G0566 



D01 

D2 3 

DOl 

D51 

D12 

Dll 

G0817 

L2506; 



DOl Dll DIO D12 D51 D53 D58 D63 D84 F41 F89; R01038 G0566 G0022 

Dll DIO D12 D51 D53 D58 D63 D86 F41 F89; R00843 G0760 G0022 DOl 

D22 D31 D42 D51 D53 D59 D65 D75 D84 F39 EOO EOl; G0760-R G0022 

D51 D53 EOO D23 D22 D41 F72 EOl; G0577 G0566 G0022 DOl D12 DIO 

D53 D58 D63 F41 F89 D19 D18 D31 D76 D89; G0624 G0022 DOl D07 

DIO D25 D22 D33 D41 D51 D53 D58 D79 F08 F07; R08306 G0817 DOl 

DIO D12 D27 D51 D54 D57 D58 D61 D88 F16 CI 7A; G0942 G0931 

DOl D02 D12 DIO D51 D54 D57 D87; HOOOO; HOOll-R; L9999 L2573 

L9999 L2528 L2506; L9999 L2391; L9999 L2153-R; M9999 M2153-R; 
H0044-R HOOll; H0088 HOOll; P1150 ; P0328 ; P1741 / P1796 P1809 



P0088 ; P0099 ; P0102 ; P0339 ; P0340 ; P1161 ; P1343 ; P1752 

*002* 018; ND03 

*003* 018; S- 6A; H0157 
Specific Compound Numbers: RA6A9E-K; RA6A9E-Q; RA6A9E-M; RA6SPX-K; 
RA6SPX-Q 

; RA6SPX-M; RA6SQ1-K; RA6SQ1-Q; RA6SQ1-M; RA8N6S-K; RA8N6S-Q; RA8N6S - 

M; 

RA8N6T-K; RA8N6T-Q; RA8N6T-M; RA8N6U-K; RA8N6U-Q; RA8N6U-M; RA8N6V-K 
RA8N6V-Q; RA8N6V-M; RA8N6W-K; RA8N6W-Q; RA8N6W-M; RA8N6X-K; RA8N6X-Q 
RA8N6X-M; RA8N6Y-K; RA8N6Y-Q; RA8N6Y-M; RA8N6Z-K; RA8N6Z-Q; RA8N6Z-M 
RA8N70-K; RA8N70-Q; RA8N70-M; RA8N71-K; RA8N71-Q; RA8N71-M; RA8N72-K 
RA8N72-Q; RA8N72-M; RA8N73-K; RA8N73-Q; RA8N73-M; RA8N74-K; RA8N74-Q 
RA8N74-M; RAOGGL-K; RAOGGL-Q; RAOGGL-M; RAOGGO-K; RAOGGO-Q; RAOGGO-M 
RAOGGP-K; RAOGGP-Q; RAOGGP-M; RA8N75-K; RA8N75-Q; RA8N75-M; RAOGGR-K 
RAOGGR-Q; RAOGGR-M; RAOGGS-K; RAOGGS-Q; RAOGGS-M; RA8N76-K; RA8N76-Q 
RA8N76-M; RAOGGM-K; RAOGGM-Q; RAOGGM-M; RAOGGT-K; RAOGGT-Q; RAOGGT-M 
RAOGGU-K; RAOGGU-Q; RAOGGU-M 

Generic Compound Numbers: 0077 -94201-K; 0077-94201-Q; 0077-94201-M; 
0077-94202-K; 0077-94202-Q; 0077-94202-M 

Key Word Indexing Terms : 

*01* 503662-0-0-0-CL 528235-0-0-0-CL 528239-0 -0 -0 -CL 617643-0-0- 

O-CL 

O-CL 
O-CL 
O-CL 
O-CL 
O-CL 



617644 -0-0 -O-CL 617645- 0-0 -O-CL 617646 -0-0 -O-CL 617647-0-0- 

617648-0-0 -O-CL 617649-0 -0-O-CL 617650 -0-0 -O-CL 617651-0-0- 

617652 -0-0 -O-CL 617653 -0-0 -O-CL 617654 -0 -0 -0 -CL 617655-0-0- 

222098-0 -0-O-CL 222101-0 -0-O-CL 222102 -0 -0-0 -CL 617656-0-0- 

222104-0 -0-O-CL 222105- 0-0 -O-CL 617657 - 0 - 0 - 0 -CL 222099-0-0- 

222106-0 -0-O-CL 222107 -0-0 -O-CL 0077 - 942 01 -CL 0077-942 02 -CL 
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Me 

Me 

J-C-S-C-Ph 
Me 

BO 0 | 

^P-C-S-CHa-Ph 
EtO 

S Me 
Ph-C-S-S-C-Me 
Me 

S 

Ph-C-S-ChU-COOH 




[0 0 19] 
[ft 1 1 1 
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I N-C-S-CHa-Ph / N-C-S-C-CN 

^ " Me 

I N-C-S-C-CN fji^N-C-S-CHz-Ph 



S Me 



N-C-S-CHoPh .N-C-S-C-CN 

Me N f i—\ f 

y N-C-S-CH 2 CN i y N-C-S-CH 2 CN 
Ptf " 

0 P 

N-C-S-CH 2 -Ph I N-C-S-CH 2 CN 



,N-C-S-C-COOEt 

Et' J< 
[0020] Me [fls 1 2 ] 
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C-S-CH 2 Ph 



S Me 
EtO-C-S-CH-Ph 



Me 



S 

EtO-C-S-CH 2 -CN 
e 



S M 

EtO-C-S-C-COOEt EtO-C-S-C-CN 
Me Me 



S 

ii 



Me 



PhO-C-S-CH-Ph 

\ ( S 

F—f V0-C-S-CH 2 -Ph 



PhO-C-S-CH 2 -CN 



[00 2 1] 
[fcl 3] 



Ph-C-S-CH 2 . 

f 

Ph-C-S-CH 2 




S 

CH 2 -S-C-Ph 
S 

CH 2 -S-C-Ph 
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[0 0 2 2] 

Ph-C-S-CH 2 -f VCH 2 -S-C-Ph 



S Me r — * Me S 
Ph-C-S-C— f Y- C-S-C-Ph 
Me rile 

S Me r. — Me S 

ii i fx i ii 



EtO-C-S-C— f V-C-S-C-OEt 
lite Me 



o 



Me r , — x Me S 



N-C-S-C— f V-C-S-C-N. 
Me X=/ iffle 



PhCH 2 -S-C-< V- C-S-CH 2 Ph 



S s 

NCCH 2 -S-C-N N-C-S-CH 2 CN 



PhCH^-S-C-OOH^HAO-^-S-ChUPh 

S 

PhCH 2 -S-C-S-CH 2 Ph 
S 

NCCH 2 -S-C-S-CH 2 CN 



S O 

Ph-C-S-CH 2 'C-o{cH 2 CH 2 o)-Me 

n 

S O Me 

Ph-C-S-CH 2 C-o{cHCH 2 o4cH 2 CH=CH 2 

n 

S Me O 
Ph-C-S-C-CH 2 CH 2 -C-o{cH 2 CH 2 o)-Me 
CN n 

S O Me OMe 

Ph-6-S-CH 2 C-o{cHCH 2 0^-CH 2 CH 2 CH 2 -SI-Me 

n OMe 



(sc^, Ph^x^s, Metiptf-^s. Etui m*bm^5ik&®&mfhixz>&. ztib\cm%.£ 
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7v\f;um. 2- (2-i//y) ^PtV^S, 2- (2 
-T^a*^*^*-^) /nfc'/VS, 1, 1, 4, 4 

-rF7^ ^y^g, t -y^vug, l - y * ~>v 

[0 0 2 3] *»WIC*5V^T, t f-**As-$~>VttijR& 

fc^cfls^fcfci/t, -««; (3) 

[0 0 2 4] 
[ffcl 5] 

s s 

73 Q_o_p3_o_c Z 4 (3) 

* ; ^d^^ ; «fcttKXft 1 ELL© 1 ffi^^S 

mmm*. stmrn*. mME&. 

[0025] **wfc:fc^-cflMJi-3* ^tf^A^/u 
^»»J £ ur hub u»a r t asHKftfcfci biitrjs 9 , 

HIR»*lFWO 9 8/0 1 4 7 8. HKWfffWO 
99/05099, iB»ffW0 9 9/3 1 1 4 4, M 
acromoleculesl998^3lSl6^5 
5 5 9~5 5 6 2 >\ Macromolecule 
sl 9 9 9*32§6f20 7 1-20 7 4^^ P 
olyra. Prepr. 1 9 9 9^4 0^2-^3 4 2- 

3 4 3^, Polym. Prepr. 1 9 9 9^4 
0i2f 3 9 7-3 9 8^-^ Polym. Prep 
r. 1 99 9^40t2f8 9 9-9 0 0^v ? , Po 
lym. Prepr. 1 9 9 9^4 0t2f 1 0 8 0- 
10 8 1 Macromoleculesl99 
9¥32t21^-6 9 7 7-6 9 8 0-<— v\ Ma c r 
omo 1 ecul e s 2 0 0 0^3 3|2f2 4 3-2 

4 5 V*. Macromol. Symp. 2 0 0 0¥ 
1 5 0#3 3-3 8^-^ft£fce*£ftT^a. Ztl 

(Revers ible Ad d i t ion — Frag 
mentation Chain Transfer; 
RAFT) m&bWlttlX^Z 0 RAFTl^iljo^ 



0. l-50 00^WfL<, 1-2 0 0 0OS 
^S±9»*L<, 1 0-1 0 0 0©»&dS»«C#*L 

a 0 a^tb^^ 10-100 oo^**/u#^/uf- 

i^ia^l. 5E*T£> 

fiS¥*S#*fi (Mw) Sr»sp*&»^» 
(Mn) -CBftLfcS (Mw/Mn) «rffiU ^ * 

^x-> 3 y^u-7h/77^ (gpc) aa^i 

[0 0 2 6] *5IM^*5^Tffiffl1-5, 

y^&^TVK mm$G * is y * * 

/^-ft£\ tt*^«>ft*4fc«rJK<«ffl+«r4:*-e 

P - e^/u'Oit^x/uft^str v y t? a, i^^T^m, 
;K ^fte^K ^dp;/u>\ ^ir/^ftfc^y^v 

ft if ;T^y^g^;*T/w£LTIi x 7*yA«M7- 
/K y /Hfc:n?vK T * y /l"&n -^n tVK r * 

y^-fy^ntVK 7^y^8n-^f;K r^yA- 

3-^h^ri>^/K 7^!1^82-t Kn^xf 
/K y/^2-t Kn^o tVK T^y^^ 
f7!)/K 7^D^^!)^/K 2-7^!)n>f^ 

]) * Y*^*/yV^ T^y^Khy 
yyuK^V^^/^o^^K T 
^y/^2 r 2, 2-hy7;^nxf;K T^y^ffi 

3-^^vr^y3i^/K r^y^K^y^^K r 
^y;>i4-t Kn^^;K r^y/^t-y^ 
/k r^y/vge^^y/K r/^/^tt^^^y* 
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/K £ -%7°*y? h^ttv^^^y *y Y—;V(0 
y^T^yu-K */P7^ h^JBttt Ko*3/lf^ 

y vR+^v^vu^y 3— /uzLXTfritT? v i*"- 
k ^ h y n^o/^f h 7 / ^ y ^ 

y^y H/wy^r^y^h, 7^y/^rh7x 
/K T9 V/vf&r h7t Kn7/W7y 

/k y/uuh y^otruv^y a— /k hy^fp 

/u/p/^hyr^yu-h, ^t^f/^yn^ 
v>7^ y k ^^v^vi^y a—A^t 
/^yStx^f/^T^y 7^ y^si, 9- 
7tyi?^;K r^y/wflU, 4-^yv?t- /k 

2-7 p P^7-f7^7v / ^ K [2- [1, l-S^Ty!/ 
-2- [ (1 -^^■y-2-7 P n-<^) ^ 
_5_:x*M— l, 3 -^^^-5-^^) ^ 

^xy^y h-;Hy7^y i/^h, 2-r^yn 
Jjvtti/y'vV/w^ Ymt^yfu— k 3-^ 

h^>r^y^tt^^/K fcitfr* y/mry/Ke 
if ; * * * y a^^tvi^ itii y $ ? y ^ 

A\ y^yA-R^/K ^^^y/HJn-^/K y 

*^5A«>f y^/K y^ 

y * * y /vR h y ->A\ ^^^y/«xr7y;K y 
^ ^ y /VSS'* n Mtt^^J^ * 

^^y«2-tKn^>xf;K y**yyH&2-fc 
Kn^^p^ y^yA-^N, N-^f-;V7^ 

y^/K y**yA«N, n-^^a-t^/^ 

P7;V7y;K >^^!j;^xfi/y^y3-;K v> 

^^^y^ghyxfi/y^y^-zK e^y**yA» 

Th7XfU^y3-;K ^y^yA^i, 3-^ 

^u^^yn— /k hy ^^^y^shyyfp-^ 
d/>°>% y*^ y/wK^y^ntVK ^^^y/>u^ 

77K y * ^ y y * * y 

y * * y /i/sw-* 5vk y 9 1 y a« 2 

y/i^K^/K y*^ 9/H7i=M y**yA* 
h/w^K y** y/nt>r y^/w^/K y**yA«2 

-y h^ri^^vK ^^^!)/v»3-> h^r^^/K 

y y^»2-7 $/3i^K y^yA^hy^ 
uv^y^r— /p % 2-y ^ y p>f/^^pif^h 

y^h^r^->y^ > 2-y*^ y n>f/Kt=^>:/tt tfA' 

^K^f/^y, ^^^y^hy7;utp^ 

fvK y^ y/L-g?-<V^7^n^^/K *5<fctM* 

^y/^2, 2, 2- by y/v^u^/wiif ; mm$ 



tti/7^yft^aiitit 7^y^7n\ y** 
y/vr^ k v N-yfvw^ y^r^ h\ N-y^y 

^^y^T^K, N, N-^f;>7^y^7^ K, 
N, N-^y^vM** y/ur S h\ N-t-y^WT 
^y/UTSK N-t-^f^#^!l/W7SK, N- 
n —zf^-JlsY 9 y A'T ^ K\ N-n-^^vM yA' 

t ^ k, N-y^n— /v^r^ y/wr * h\ N-y ^u— 

N-cn^n — A'y y/WT^ h\ 7* y h y^K 
^^^yoxhy/K N-7i-/l^l/^ b\ N-y 
fvWU-Y^h\ 4 - h*^/Ut°y N-t'x/l/^p 

^ = w^py»> a-y 
if ; mim^mKit&vot lxk, *?r y ;v7^^ 

9A*n9>f b\ l, B-^jfjr&x.^ 2, 6-^> 
Ty-1, 6— y^^V, ^^1^2, 4, 4, 6- 
7h7^ -1, 6 

^t£if<oi t 6 — ^^>«at*i-aft^*4 

if ; ^^^^fiSfPib'&fei: LTtt, v^^f-zv 

-;i/^7y, v 5 ^ h=^->y ^;utr^yi/->7 i^^h^r 
-yy 3L~>V\f~>V*sy 1/ , hy^ h^r->tf3:/^>7>^ 

7y, hy^ h^v7y;i/i/7y, ^ h^r^w 

y/Pi/7^> «?9}>*f m tV\f~;Vis$ or h7^P^f 
y, *5J:t^l, 1, 3, 3-rF7^f/^^/V^y 

r y /w^s y u ^^-^rf-^ k. r y y ^ 
p^i/ytWK, 7y/^wyxfuy^t>{ 

yxfi/yt^W tr^/^H^y^otrix^^ 
ij-xr k, t^/^^yni^u>^-y-^ K-^y/p 
tvyt^rt^ km^*, ^^y^**B^y^nf u 
v^imk, ir^^SjKyxh^^^u^^*^ 

h\ 7^yp>f^wy7^y/* y^^yp^ 
*«#y***y/H». 7^yp^*s#y7^y;u 
eg^^^/w, r^yn>r^5iciB#y^^^y^ifc3i^-r 
/k ^^p^/«7^y/^x^T/K ^^^y 

n 9 * y /i/»3i^r^. tf ^^*«sK y ^>u 

^r-y-v. if^*ss*y*-2K*-h. Ty^*«jKy 

K t=/^*«3Ky3if-u>xU7^u— 
h, t^^yyfi/yrU7^i/-F, t^yu* 



WfchT^, 7yftlf^ ^{fcfcr-^ JSfcif 

^^VRlfn/K £E#»tf=A\ «7k^ 
N-f—yto&yw*;/— yU, :7-77U&:n;*7Vi^ 1, 6 - 

y^y^. yA*^*7vv\ ^^^y/i^^^ 

7VK 5/W7^ b\ y y^rs K> y dx 
#B£ft:&r*»^¥«*:<0» 

Sftir^u/T* y n= h yyK *fttr^/r^ y^ 

t*^yi./R^t^yK *<ktr=-^/i»tr^/r ^ y 
b y /k ttfls^/i'/iMir^/* * * y ^K^i 

yUfct^TvK T * y A^/y * 9 V /K^^/K r 

* y /v«/ r * y * r^/ * * * y /v*^ * *r 
A\ y** y/^K/r^ y/v-K^^T/K y**y/n* 

^r/v/y 9 ? yyi/K^^x/K y A*^*^/ 

7/l//7^yDxM);K y*^ y^^x/W/T^ 
ynnhyyK J/iHK^xAv'* y A«« 

^yu/r^y n^hyyK yAflfct^/u/BMtr 
~yK y^Hai^^yu/BHUf^^ T ^ y Afifc 

[0027] **w^*5^r, 7^*^fi-&prte*^fi 
stir, «m**£\ ?ufc*a\ mute* * 

So 

[00 2 8] 7^*A^fi^^Tti*^fiSi*»»Sr8«fi 



:/fvK ai^u^^y 3— /i^ty y Tvvo^- "rjVT^y- 

— K ^xfi/y^y 3-K;7f;n- xyWIr^ 

— h ft ^(D^^^y^^j ; Tir h y fvioi^vWr 

h y W h vttAs* h 

n^-y-y yt£t*(Dlr V>%feffl ; y 

^y7 p o/V-/K n-y^y— yK sec 
-y^y-yK V 7* / HOT As**- 
ffl;fF7t Kd77^ i?3i^/i/3i— -ryi^, v?- n - 

7^JKi8jH ; hy^v, ^riyuv, ^VV—A 
310 (^^^^jffittSS) , xy/^/nooo (^^ 
**»tt») , ^/-/H 5 0 0 (^^^fflttK) 

»e>ix-5fi^*o»W*. +»fts«a* 

sfc^t^ig^ftfi^H^jsa^s^fia, 

n(fJ;<, «FlcK^^nftv^ ft^-Cfc, A^tt, ^J: 
[0 0 2 9] 9^*/H:^»rffift^ftSi**#Sr?L{bfi 

8^7^-^, r/^^«Khy^^y-/wr^ 

^Tyw^ry^y^^/N^^-J- h y TyV-^fyW/ 

^^^ni-^ylx^y^^V^-T-h y r7A x \) 

v'^^uV'Tyl-^ry^y ^^y^—xy^^-r- b V ?Aft 

ifor^^v^^Bettffl ; ^y^v^u^ry^ 

yt-:n— 7VK TKy ^^->3i^ U^^r/V-^— 

yK yyuk^ VJIgJK&^TvK ^yt^>xfi/yy 

yv^-yi'T ^ Tyv^ryVT7^^ y — y^T ^ Kft ^O^-f 
*^*#Bfttt#J; Xy^y^hyy^TV^^A^ 
Kft^*^v*#ffiJStt9Jftif«r«^1-5r. 
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[0030] yvx^m&^mK^mimmftzmmm 
-tf^v, #y mumw h\ r~;*>tt 

TO. 1-2 0fi*fflT?*>5 o 
[0031] *aw(c*3v^r, f-**/!^/^*-** 

3, 3, 5 - H) ^ f^V^ n^^f ; y/^t^rW 

h\ ^f^o^+;w<-*WK, l, i- 

b'^ (tert-^f;V/^» -3, 3, 5 - h 
1, (tert-y 
77W<— ah*5/) ^n^3MJ->\ n-y^A—4, 4 
-fcT* (t e r t -T^vW*— /^l/l/-K ^ 
^WKn/<-*WK, 2, 5-^?vW^3Mr 
>-2, 1, 3-fc^ 

(t e r t-y^W^-^-^r^) - m -^y^nt» 
^<:/if>\ 2, 5 -v ; ;X^vl'-2, 5-3?(tert- 

h\ t e r t -:/3vl^ S^a?-**^ 

h\ -O-^^yw^— ;d~3rlM h\ 2, 
y^^yw^t^f^ K» tT^ (t e r 
u^*i/;U) s<—**i/i?%—i£*<-y y tert-y 
^/U/^— ^ix^O^yjc— K 2, 5-^^-2, 

«$fi£H«ft*!l; 2, 2 *-T:/r* My^f^h 
y^) , l, (i/^n-^lrV- 1 

#~hyA-) , T99**S S 2, 2* -7Vtr* (2- 
^^fos:HJ;l/) , 2, 2 1 - T ✓ \?X *A> 

4, 4' -r^/tr* (4-i/ry$f 
») % 2- (tert -Zf3-;VTV) - 2-^7/^ 
2, 2 -T/^ (2, 4, 4-M;^^W< 
, 2, 2' -T3/tf* (2-^?yu:/u^ 
» , v^^A-2, 2 '-TV^* (2-^fvK/nfcT 

h y ?A*^o*«iMMt* ^fwy*^ 

^y/7xyy, t^a^*;*:^ 



y 1- h y ^A^/i^AT/uffc Y*;vy***y\s— 

/u**y-«# y * a % i§sfc<fc*iit, t -y^t k 

ITtt, Moad and Solomon "The 
Chemistry of Free Radical 

Polymer i zat ion", Pergamo 
n, London, 1 9 9 5, 5 3 - 9 5 ^—v^ IE® 

flBt*#i-5ft^*«>ia*aT^»*L<. 0. 53 

1"5 ^^^-Jr&SItt Lit 9 f 5 r. <t U\ 
[0 0 3 2] **W^*5V^rtt, ^a^^A^** 

^^»J (HALS) S:#a^fflv^^fc^T?#5 0 ffl^ 
5ri©-C?5HALS©fltim 0iJx.ff> t*^ 
(2, 2, 6, 6— r h^y^-4-t°^y v^/l^) ± 
SanolLS-770 (H^tS) , T"f% 

^^^la-7 7 (mmibsa) , ^^-^577 m 
mvm) . '<4*y—704 (&mm&m , chi 

massorb944LD (Ciba Special 
t y®}) , Tinuvinl44 (Ciba Spec 
ialtyft , 7f^^^LA-5 2 (MMfe 
M) , 7f^^^^LA-5 7 h 7f*^ 

^^LA-67 (JflSftS!) , 7f*^^^LA-68 

(mmib®) , 7f^/^^yLA-7 7 (temib©) , 

7f*^^/LA-8 7 mmitM) . Mt/Good 
riteUV-3034 (Goodric hM) *if* 
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fti o oafig&K*tLTO. i-iooii»mi 

<. 0. 5-70liW<tWtL<, 1-5011 
U>. ^S^K^T. l^MHAL 

iirTHAL S %$<D M y*f— KT ^ yft^ft^Dit t> J: 

t> cotcuSH a l s^co t yf- kt 5: yik&yozm*. 

fc&<D&~C- 5 0-2 0 0^2)5^ L<. -10-15 
Ot^i 9#£L<, 0-12 0t»S^U\ 
[0 0 3 3] ^l^lCioV^THALS^Ob^^- KT 

oiiK-rssftrc, its, *fc^T^>ft^^#^i- 

Z>^tfrX%Z> 0 -oip^fiS. SfciST^vrt;^) 

£ ltj*. mz.\*, jmik-r v y * a, 7K^{b^ y * 

-fby*Ay?-7-K ^by^A^^-K -ryy 
!)A7^7-h, y^^^^^T-b. y^^A^ 

T-b^OTA^y&JlT/l^^-b J^^^A 

y^T-K ^^^>^A^^T-h^^T/^y± 

*m4t*Vm-f b y ^A^^^JlTkm^ ; W Kn 

iM'Tr-fb, n-T^v^y^A. t-T^vi/y^? 

N- (2-T^y^^) /l-T^ >\ N- 

y^/Urc^y-yKr ^V, 12-7^/Kf^y^ 3 
-7^/-l-7 p n/V-;K T^^ttT^y/^y 

, T y A'T ^ ^ N v^Ty^T^V, ^y^nlf/WT 

^ y, ^y/n tvvT5:>, 3, 3' --r^/t^ 

(/n fcVl-T ^ y) , ^A-T ^ V, i?^;\sT * 
by^A-T^V, 2 -^}V^?y)VT * l/^ 3- 

(2 — zn^vu^^ i/yM^i/) :/n fcVUT ^ y, 3—^ 
h^riy^ntV^T^ >\ ^y^7^;y, 3- (v? 
xf;U7^/) y'uf/Kr^^ 2 -Jt^yWv 
/^T^>-. 3- (v^^T^y) ^ntVi^T^V, t 
-zf^;vr % >\ sec -zf^/uy * n --fftvy 
S y. n-/ntVu7^, >f y T'n fcV^T ^ 3- 

(y^T^y) ^ntVl^T^V. 3- (v^y^/W^ 
y) ;/ntVUT^>\ N-y^-3, 3' -^f^e 
^ i?uV>V7%is) , 3-y b^v'T'ntVl'T^ >\ 



-fy^n^v-zuT^^, N--r y^P tvuT^ y/uT 

5K, ^y^g£, 3, 3 '-^^^Pt^h 
y/ix > ^ey^y— /l-t^ >\ v^c* y — /t-T ^ y % N 

^7-;y, ^xfi/yhy7^y, h!)xfuyfh7 

n^>>^T^>. ^bK^v^K M^7^^ 

mm^r^Jy, mt?T-i?>, y^7^ 
^^7 7^i^7^^ mmr*/ ?t~*s 
y, m&mT^;y7~i», fr^/io^mm, vy 
m?T~^m. mm?r~;vfcm. ^yvv^y^ 

>\ 2-^pnxf;U7^, 1, 

1, 2-v^T^/^n/^v, 1, S-^T^y^n 
v^T^/^l/^hy/K ^p^W^ 
^ x V^n^O-^T^V, i/^T^i^T^ b\ 
D^^r^VT^^ N- (3- (v^y^T^y) 7 p p 
eVu) T^y/VT^K. N- (3- (^f;>7;7) 
/pt» y^^y/i-T^K. ^W;^7^ 
v^y^t Kyv^, N, N' -xfi/yt^ Uf7 
n7; K) . ^"W^T^ K, ^r7y>t7^ K\ 
N, N' -y^l-^lf^ (^t7d T ^ K) , y^-n- 
;V'7r7P7U\ 3, (3-T^ //pf 

yu) -2, 4, 8, 10-Th7^t^t o P [5. 

5] ?>^#>\ CTum^y, J-*l3>vtfsX: Kt 
^K, ^ir^^/w^i>K, Kx^>--^ 
t Ktv^K, h7^-l, 2-^P^f^7^ 
>\ T^fc'^^t: K^i^K. -fe/^v-V^i/b K^v^ 
h\ ^y7^;*^t K7v?K, 2- 
t Kn ^f^ai^T ^/^p tVl^T ^ >\ n -zf^^T 

^ y, 4 y;/^T^>\ t-^/uT^^, 2-/p 

^eoi^/VT^^, — ^rf-^l/Vv^T^ V, 1, 6 
i/yt*7; (N, N-v^y ^/u-fe^^;w^v? 
K) , n-^i/;U7^y, ^y^^^W^V. ^ 

A7v^y, *M7v^yStt ^i,T^ h\ y 
^^y/^T^K, ^-/y5vw^>\ v^y^/v-T^^, 
hyy^T^v, n, n' -y^u^t^y, (T^y/v 
t^ K) . N-y^n-7ixT^ v/ur^i h\ ^eyy^ 

t K7^V, 3- (y ^y/W^v') y'nfcVWT^^, 
7th7x!ih\ T-fe Vmt&o-T-i/pJ Y\ T^Y 
^T^-y K, Tirhgt^m-^yy^V h\ r±m 
So-^nn7^!)K, 7t«2, 5-^yh^ri/ 
T^y h\ Tir hft^2, 5-^F^>-4^on 

T^y k. T-fe mmo- h/^y-t b\ r± 

-h/W£VK, o-T^^v^^, p-T^iy^^, T 

xyy, p-7-;y7th7x!)K, P -r^y^s# 

p-7^$«ixf^xxr/K 2-T^ y- 
4-^pp7x7-;K 2 — T ^ y fT^-zK 2 — T 
^/ft7x7-;K 2-T^y-5-^ hn-O^ 
h y o-7^y7xy^;W m-7;/7xy- 
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h\ 4-r^/^>y-hy/K ryf7^* 3- 

f l/yh^xy7;^y7; 2, 4-^!)^ 
3, m-^>!i U^T^, p-^ 

l/^y, ^T-S^>\ 4, 4* -v^T^y ^tvI^ 
y-2, 2* -^yM'tfVR, 1, 4-v J 7^77>h 
4, 4* -^7^-3, 3' -S*c*7l^ 

y*~/u*?y^ 4, 4' -^^/^yxr^y h\ 

N, N-^fyVT—y >\ ^7;/^7x^x-r 

/K ^7^yt7^i/y, ■^r^/r^h^-fe^ ^7 

x^7;y, v^Vvvi'T * >\ N, N-v^tv^t 
^yy, 3, 3' -v^^^/U-4, 4* -^7;y^7 
^-/uy ^^^r-^Se, l, l, l' l' -7 s - 
hy^^-4, 4' - Mf^-p-7x^U 

» s*tr*#/w«^h\ htrr^K, 2, 4, 5-hy 

^nnT^lJy, o-hU^y, o-h/W^>\ m- 

y, -ry^^-ymy-y, o-^hnr^yy, m-~ 
Fn7^yy, p-^^pr^yy, o-^j>n- p - 

^nnT^iJy, m-^hn-p-hyWv^y, o 
DD-p-F;K^y-m-^My8, p-tKn^r 
i^^/UTir hT^ h\ 7-7^y/-4-tKn^r 

v-2-t7^i/y^*ys s 7i^tK7^y> 

o-y uyi?T * >\ m — 7s-i/y^r ^ y, p 

7^y, ^y^^y, <<isVy*s>M K9>^, 
^i/v?v, ^^^yu«, N~^f;v7^yy, 
; v-4-^For^yy > 2-*?-/v-4-* i**^ 

:7 m * >\ 2-7^-5-^fMyfy7;v 

d^=j-i, 4-v?7^77yh7^yy, 

7;y, p-fc Ku^i/y^-zw/y >>v, 7tb7;v 
rt K7y^7, 7tFm;y, 3-T^y- 

1, 2, 4-by7y'-;K 2-r 5/ try 3- 
r^/trys^ 4-7^;t p y> ? y, 1- (2-rs 

y^f-^) tv^s^ n- (3-T^y^ntVu) ^ 

;^yy, i-7-;y^4-^f;i/tV7e;^ ^y^> 
TXyw^ -Y ^ 2-*^)vy * y>/-yK 2 

A\ 2 - 7x^M * 
^/-/v, 2 - ? >7^>/W S /K 2 -^y**? 

— /K 1 - 7 ^ xf 2 - ^ f M ; //-/K 1 
- (v'Tyxf/VT^xf/H _2- 7 tfyi,^>?V 
-/K N- (2- (2 1 -4 ^y^/V/ls) m 

fvf) 2, 4-^7^7-6- (2-^^-1 

--r^^/y/to^/u) -i, 3, 5-hyr^v, 

2, 4-^T^y-6- (2 -?>7^>A— 1 — f ^ 
>/ y yUm^/v) -1, 3, 5-by7v?y, 2, 4-v> 
T^y-6- (2-^^-4-^^/V- 1 — f^^Z 
y^^yu) -1, 3, 5- hy7^y, 2-7xi/I/ 



-4-^^/W-5-t Yu**/*<J-fl,<4 2 

VWK 2 - * ^>vy x ¥ V—tv "( yisT% /^mtM 
2-y*. =;w * yy-su - jy*yr% yv&ttJta 

2, 4-v>T^y-6~ (2-^7^/W- 1— f 

;/ y yi^^/p) -i, 3, 5- h y • -fyv'T* 

yK 2-7x^-4 -y^/v^M ^^V— A\ 4- 
7*;l>$/l"( /K 2, 4— 5^*yU-5-:7* 

/U;/W^y # -/K 2, 4-v ? 7oi^/U-5-7^;l- 

^w^y- 4-^f;w^^/- a\ 4-^7^ 

/-4, 5 — i?i/T / ^ ^ yV—)^ s J*yy—/V- 
4, 5— 3-^/W^;u-2-t , 7v J 

y*;^y»> ^-tvi^:/, *yy 

V, 1, 3-^ (4-^yv?/V) Zfv/<y y 2-4^ 

yyvi?/y s 5, 5-^f/vt^yKy, 2, 5 

?yy, 3, 5-$**?yM*93/— 2-^^-4- 
tf^/nv, 5, 5' -t-lH-7 YyV—jV^ 5- 
7x^-lH-7h7V r ";K 5-^yl^- 1 H-x 

h7/-^ 1, 2, 3, 4-7h7tKp^yyy, 

tr* (T^/T'ntf/U) fcf^v^ 1, 3-fc** (t 

t^y^y, (t Kn^yxf;u) fc^^v, 
2-tx 3 yy, 3 - y >^ 4-f^yy, 2 
- (l-tV^S*^) t°y ^ v?v, \fs<y*yy^ tf-< 
y^V, t'ny^V, lfn-/K 7x^^7/1) F 

^>Wt^, N-^^t^^v^V, 2-t 
f;^X 7 i;y, 3 _^^_5_tf^yn^ 1 
^n-/ix-5, S-Vt^/i'tyyhJy, &£Xf*7 
*yte¥&mfbtiZ>i)\ ztib\cmfe£ftZ>h<nx*& 

>\m E*tt©*-e*aft#- h y ^ 
a. Tkmitxyv^ *»{ky^^A. 7y^=7, t 

i?y, o o^Tcoi^r^ y. teXTfto&ifi 

1 o o x;skT<o 2 mr $ >a>m\zfftL u \ 1 o 

0t«TO7^ yM«i&ffl^mic(t i§*Jcor^ 

ROftv^-fS^KiStto^ f^ftlOOli 
SIS^L-CO. l-10 0lfSW*L<, 0. 2- 
5Ofi*ffl#J;0#*L<, 0. 5-3 0li«(C 

[0 0 3 4] *»MT?»e>*t*a^fl:tt, #«{k*=^ 

a, #ss{bs«^^A, ***#J, ^y>^ 
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[0 0 3 5] 

©b»k*^t, si:¥^^ft (Mw) . wmm 

t (Mn) , #£Xt#*&#m (Mw/Mn) [*, 
./^^x-v/ay-^nvh^^^" (GPC) $J 

[0036] mum i ) mnm. baik mmxxm 

Af\ HBMIfmfclOOmLKlW^ 
y;^f;u28. 3 g , T/my^fD^hy/p 

4 0mg, 2- yntVl- v^^V 

✓ai— h 1 2 1 mg, ^ctt/h/U^Vl OmL&Atk 
El6»«r»*L4#6 6 0 , C-e8 

/HO OmL^Cfta^ Mw=3 5 8 00 > Mn = 
29 800, Mw/Mn = l. 20(D/K^^^!J;l/S 

[0 0 3 7] #^>tlfcfi^fr 1 0 g £r OmL 
gtsaou l«rlB«»Lfci:r5. 

[00 3 8] (HffiW 2 ) Utth g§!t;*f 

At. iSafta^SrWifcl OOmLEf*:, y 

Omg, h/l^^ OmL£A*U &ft£r^i!fg 

&Lfc<, Mffi^Iff L 6 0 3 ^fFI W t 
fc« R&mfrb h/^^*«ffiS*L, Mw=3 8 0 0 
0, Mn = 3 3 8 0 0. Mw/Mn = 1 . 12(D^])T 



[0 0 3 9] #btlfczKyT^ yyU»n-^/U2 g & 
F/VxyiOmLMU 5 OtTT i n u v i n 1 
4 4 (Ci ba Specialty® 1. 7g$:i 
JlQU 6«PlBaffLfc*«BEJKflILfc 0 #<bftfcli£# 

5*yT^y^»n-y^-C*)5rtS:aiBLfe 0 ^ 

ibtifc^y y/i«n-^^s:B:4t03fe^i o <m 

[0 0 4 0] 3HK«3) Sttft Utth 
AW. mm^&W^m^itl OOmLRj&SlC, 
V27. Og, 7/t^y/fn^MI;W9mg, i5 
cfcU^^yi, VJ-ti-'Oy^— h 6 8 m g &Atl, % 

/W2 0 OmLf|:a?ii*, Mw = 1 6 2 0 0. Mn = 
1 4000, Mw/Mn=l. 16^^D^fl/y4. 
3g£#fc 0 *H NMR«I£©*S*, T^J/HK-^ 

^^iitt*y^^uvo^*«ic»A*4xr*5 9, » 

A¥f*#*SSSrC9 0 %-C*>5 n <b grfltB L3to 
[0 04 1] %bMz.i$y *^U>-2 0 
mLtC&MfU ^t&T*Go o d r i t eUV-3 0 3 4 
(Goodr ic hK) 0. 5 g t. V^l^^T % 1/ 1 
gfc^aawU 5 0 < Ct?4*IB«#Lfc*WEKIiU 
fc. W&tbfcS^tf^H NMRHCft'b, 
^/^^hS«r*-r5aKy ^fi/yefc5Ci*«Bl 
fco ^^*^hSo#A*tt>i-*«StP*C8 
fco »6ttfcaKy^u^SrBJt0*i-l 00«rlB»L 

[0042] (mmm4) »tm, fo&fts mm#*m 

AW. «TWh 3i«»aiffSr«ifc3 0 0mLS«W 
Id, KrV/^Wy^t h y ^ A 1 1 1 m g bM^fr 
9 8g^AtL, 8 0tt«»U^^f^^Iil 
&UTc 0 2- (2-7^-^) ^jWJ-yf^l/V^ 
-F217mg^^^5/V»^f;V3. 0gl:» 
^T^DL, 2 0MI-4, 4' -Ti/fcf;* (4-->T 
y-^m^) 1 8 6mgSraS9*5 g^»^DL^ 0 8 

^;H7, 3 g«rl 1 0»d^rJBTLfc Q 2^K^ 

J5fei*-T5r fcfcifj, jK^^!)^f;W8. o 

g£#fc 0 GPCffl^COilS*, Mw=2 5 2 00, Mn 
= 20 1 0 0, Mw/Mn = l. 25-efctK 1 H N 

mrsj^o^, y y ^ ^ 

y/Hfc^^oJt*««c:*A*ixr*5 0, »A*tttf* 
^S^T*8 5%T^: ^^rffiBLfCo 

[0043] #e>ttfc^y y y/ns^^/n o g $r 
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67 mmitm) ut, ^/xf;u7^3gtsrs 
[0044] mmms) sum itsth mmx*^ 

At. iBTSUh a«Eftai*«:«^3 0 0mLR«« 
lc, Kr^WVSt h y !>A 1 1 Omg 

i o og^n, 8 ox:^tomtWLft&b?!kft*mm 

W&l-tio 2- (2-7i^;l/) ^ntf/i/^^^y 
x-F2 17mg^^^^!J;*f^3. 0 g fcffifl? 

S^-csaniu 2 05)ii-4, 4* -7 ye* (4-$/ 

7/$SW) 18 5mg*j!W*4gt*lc8a0Lfc o 
8 0tT2 0£IH«l*Lfc«, tfTS^fc* 5 /l' 
»*^VH7. 5 g£9 O^ttTjSTUfco 3 0# 
r^!);vSn-yf/V2 0. 0 g & 1 HtBBdMtT* 

fvu ^o^*1^3 1. 2gSr#fc. GPC80 
fe<Dl&^ Mw= 66000, Mn = 4 4 3 0 0 , Mw 
/Mn = l. 4 9^fe«9, X H NMRRI^JB*. 

5 t< * * y /ug^ 3vu-# y 

[0 0 4 5] #bttfcfi^2 0 g £ h/^yi o Om 
Lfc»#U 7f^^^^LA-5 7 (Jll«{UH) 4g 

<t, v^^r *y$gt u sa-e2i*iB. 5 
o 2 h NMRaj^^b, #y y/i^n-y^vMi!) 

S«r*-f-5 sK y * 9 9 V Mk* f-A^- 

£fc*»BLfc. ^^*^hSO«A^ttW-*«S^'C 
7 7%vh^tz 0 x. feftfeftfi^ttSrifftt P ftl- 1 o o 

[0 0 4 6] (^JB«6) ffftflU m«th ft9R4f^« 
A«\ 1 OOmLMl:, T^y 

;HSn-^f/H8. i g, 7/^y^fP= h y 

/U3mg, 1 -^—A^fvi, t/ft^V/x- b 2 
Omg, ^t/h;uxy30mL^Ati, *rt££ifig 

tc 0 BUSfcfrb h/^y&U&^L, Mw = 3 9 2 0 
0,Mn = 339 00,Mw/Mn = l. 1 5 ]) 7 



~?9 6%-chz>zti>mm£tiiZo 

[0 0 4 7] ffibtltctfVTt !l^8n-^/H. 0 
g£^fvMvUA7^ Kl 2mLCg»U T# VA/ 
MS. 3g, T^V^y^n- h y^O. 3mg£ 

#jc^f9^»r^^HcAn, ^^^^ms^Lfcm^ 

«LfCo 6 0 c C-C4«FlffliDjlSLfc«H»L, Chima 
ssorb944LD(Ciba Specialty 
fi) 3 g£8fc&0LT6 O^Tl O^fffilftffLfeo #<b*l 

fcrn^fts^H NMRMfctcioflw-rst. #yr 

^ yyuKn-^^-xKyT^ y^K ^ny^#I 
£ / ^f;Hk L g p c ai £ ft t z 5, 

Mw-6 3500, Mn=50100, Mw/Mn = 

l. 27X*hotz 0 

[0048] (idkM7) swm msth mmxxm 

A*. S/P^3>#^ (2«) , aHWi^tf 3 
OOmLgff*!:, Kf^VX;^y^thy^A5 0 
mgi sSWtK 7 5 g £ AtL, 8 0 t-CiOfRftj* L**S b 

5 5mg^4, 4' -7/t*7 (4-^77^18?) 1 
20mg^fl/y3. 7 glC»#£ii:T8aJDU 8 0 

tfio«^ifc 0 y v^v^c^^u 

^3 2. 9g£AixT0. 2 0mL/mi n©Mt^ 
to-tz>tmc, tofia>*sy 4, 4' - 

h y V A<D 1 2 4 g KiSAiSiirfc* 

Stt*0. 0 9mL/mi n(OiSft"ejSftlLfco **D* 

*?>{c8 o < ct?2«pwai*Lfc«^ia*-e»ai 

L, Goodr i teUV-3034 (Goodr i c 

y ^A-cfi^fi-^r ^icj:^, tf}) x?uis3 5. lg 
&'&tCo GPCSJ^J: t)Mw=3 7 7 00, Mn=29 
4 0 0,Mw/Mn = l. 2 8"C$)5:^^iIU 1 
H NMRfi|£J;9, 9 0%(OiA* W^Sm) "C 

[0 0 4 9] mmms) mm. m&u. &m**m 
aw, isatftsiffiiBxfcioomLKiss^ r^y 

A#n-^18. lg, 1, 1* -T^S\Z* (1 - 
i/^ n^i^>^/W/K^ h y/U) 4. Orag, 1, 4- 
fcf* (ft^y/^/l/f^fA') ^Vif^6 3. 5m 
g, *5J:^h/^^3 0mL^Att, *rtSrS*BlftL 

fo&frb h/^>$rJgEEW^L, Mw=7 7 0 0 0, M 
n = 5 6 9 0 0, Mw/Mn= 1 . 3 5^1^10. 
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[oo5o] w\mmc?**/i>tf~/^*mmz%i-z> 

#}) T9 } J/^n-^/U3. 0 g £ h/l^n> 2 0 mL 
K&i&U (2, 2, 6, 6-rh7^/^4- 

tf^yvVu) i?^~h2. 5g»LT10t-C5 

0%X-$>Z>Z.k*mmLtz o #bftfc#yr* y/Uggn 

[0051] (HJfe^j 9 ) &&th ^Ki#*ai 

Af\ OOmLMl:, y 

;v»n-^f/H8. 1 g, 1, 1' (1- 
v/^n^^r^^^7/]/7K^ h y^) 4. Omg, 1, 4- 
tf* (f^V^^/l^ 1 ^-^^) ^>ifV14 0. 1 
m g> ftXXfh/^^3 OmLSrAix* ^rt^^tt^ 
Lfdo ^**«#Lft*b9 0t:^4 0l*IBartlRL 
fc. S^iS^^y V^U GPCay^J:i9Mw=5 
6 500, Mn = 41100 v Mw/Mn=l. 37© 

*-**/u*=/u^*«a*sK y r * y /vsin-^/w 

[0 0 5 2] Rl^T, tf* (2, 2, 6, 6-f 
fyi/- 4 - fcV< y vvu) -fe/^— hi 0 g SrSSJD LT 3 
0t:-C8«pBa#Lfco »6ftfc*-eH*© 1 H NMR 

SflS"C9 0%l?*)S^t**»Lft:. nb*iitT^9/U 

[00 5 3] 1 0) *&«fh **3tf^ 

#Atf* WJWPft*ifclOOmLB»K:, 
^4 5. lgtl, 2, 4, 5-fF7^ 
>V<< flsttt^fV) ^y2 7 3rag^ffiU * 
rt«r«*«»Lfc. 1 0 0^20 l*IBJD}l!«#U * 
yVLXGPCmfe&ft^tzt^Z, Mw=35 
500, Mn = 2 58 00, Mw/Mn = l. 3 8 <OM 

ttfi^ft-Cfc 9 , X H NMR«!ISi9, -tiX^Jh,©* 

^■2j-*/u#=/^^«ig<o^A*tt, ±mt&mmx i s 

%X*hotz 0 

[00 5 4] &j£&£^M£-C#£P U S a n o 1 L S 
-7 7 0 2. 5 g»lT5 0t-C5W 



9, -t*L-Pix(D*jBJ2:^/i/*7 p hSSr*-r-6^fcS:»B 

[0 0 5 5] (SQS« 1 1 ) fiftW, £E*», 

¥**»A* itM&^W 2 
o lbmerjssk:, #y tr^T/i/3-/KD3%*«» 

15 5. 3 g , v^- 2 -xf;i//sdfi/;WN 4 - **S/5?;fr 
— h^T/l^— /U»jft3. 3 3g, O-xf/V- 

s-v/r;^ ^/^-y-y-r <- h 9 . 3 2 g, ftxxms 

*1 8 6 4 0 g£A*L, * Lfc. ¥S#» 
A«»b*fcir=**«M 6 6 0 g Sr^ALfco Si£ 
JKoWttfSTlCfcftSiSfclnlRU iop«bs#l 

l> # y 4tt^ktr=/u 2 1 4 o g &'&it 0 r^t 

Kn7?y (THF) Z^mmt LfcGPCSy^©^ 

Mw=5 3 5 00 > Mn = 3 7 6 0 0 > Mw/Mn 
= 1. 4 2"C*>5::£«:*»Ufc 0 *H NMRBS© 

^*fittU *©*A*tt>hR«»P'e8 2%-C 

[00 5 6] i©#!lift^l0gtrTHF100 
gtcjg#U 7 06«t8) 2g 

fc % ^xf^T^VO. 5 g £ SrSSHI LT^iS"? 1 01$ 

fc 0 »&ftfc#y*fttf^*Wfl*fci 0 0M 

[0057] (turn i ) mm* uv , ^§ii#*g 

A*, i/U^y^ SSiE?&*PWSr«lx.fc3 0 0mL 
^^>4 0gi:ft8i0. I8g^l 
U »rt«r*t«*Lfc. 7 0tT«I4$U^e>, 
ftS^3%b;uxygiS4gi:2 ( 2' -7^/^ 
(2, 4-^f;l/-4-y h^^l/nxMJ;!/) ^ 

y y^y^ & 6 BMn^tf-cWSi Lfc 0 $ e>ic 6 mm 

[oo58] (Mm 2 ) mm. autih mm#*m 

AW, *s9 ii«ft^l : £«x.fc3 0 0mL 

SJKSJw, ^fl/y40g, 18g, 
U«^K0. 4mg^W5tU, *rt Ufco 7 

4g^2, 2' -TVVX (2, 4-^^-4-^ 

o. 8 g tom&mm&i/}) ^j^-ft^emm^ 
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C9J£J;9, Mw=6 5 5 0 0 0, Mn = 2 8 300 
0, Mw/Mn = 2. 3 1-Cfc^wi:WU X H 

nmrsij^j:«9, ^mm^y'^mAm^mmm 

[0 0 5 9] mbtltctf}) 0gZ**;-/l< 
12. 5 gi h/^>3 7. 5 g £<0fi£S«Efc:*#£ 

4 otTapiaH^Lfttffe i o h y * 

[oo6o] ottsw 3 ) mtm. &m#*m 

Af\ mffifti$<§Zffiz.1tl OOmLSSfc 

4 0mg, 2- (2-^3i^/l/) r/ntT/P 

b 1 2 lmg, *5J:tf h/lo^l OmL^Att, 
SSrtSrfflMBfcLfc. SJ6iKS:ai*Lft^€>6 0 , C-C8 
«FBHn«RLfc. KJ^&^*"C»*PLfc«, 
;H0 0mLtCa?^> Mw=3 5 5 00, Mn = 
2 9 900, Mw/Mn = l. 19^^^^!)/Vi 



[0 0 6 1] ^btlfcfi'&ftl 0 g£ h;>xy4 OraL 
CML, ^Jfi"C^ (2-^/U^f^/U) 7^2g 
**J0U 8B»IB«T?«»Ufc«l«BEiWUfc. #b 
^Ifcl^^ NMRJW^fe. tfp^fc^A'*:/ 

h s*^ri- s # y * * * y r t sr«ig 

[0 0 6 2] 



F^ — 4J011 NA26 NB04 NB05 

4J100 AA02P AA03P AB02P AB03P 
AC03P AC04P AC23P AG04P 
AJ02P AK32P AL03P AM02P 
AM15P AS02P AS03P AS07P 
BA52H CA31 FA04 HA61 
HC63 
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